High-resolution calcareous nannofossil biostratigraphy was examined from Cores 159-959C-1H through 8H in 20-cm intervals for the Ocean Drilling Program in the eastern equatorial Atlantic Ocean. Well-preserved marker species occur continuously and are relatively abundant in Hole 959C. Six zones (CN10 through CN15) are identified. All calcareous nannofossils are well preserved. Late Neogene (Pliocene-Pleistocene) sediment is dominated by Florisphaera profunda, Gephyrocapsa caribbeanica, G. oceanica, Gephyrocapsa spp., Reticulofenestra pseudoumbilica, R. minutula, and small Reticulofenestra. The sedimentation rate varies from 0.4 cm/k.y. to 13.5 cm/k.y. This strong variations are related to disconformities. The lowest sedimentation rate occurs in the early late Pliocene (Subzone CN12a; 0.4 cm/k.y.), and the highest sedimentation rate in the early early Pleistocene (Subzone CN13b; 13.5 cm/k.y.). The average sedimentation rate from Cores 159-959C-1H through 8H is 1.5 cm/k.y.
INTRODUCTION
The objective of this paper is to describe more accurately the age of Pliocene to Pleistocene sediment based on the calcareous nannofossils in the equatorial Atlantic Ocean. Leg 159 drilled four sites (Sites 959-962) on the Marginal Ridge of the Cote d'Ivoire Transform Margin (CIG Transform Margin) in the eastern equatorial Atlantic. Four holes were drilled at Site 959: Holes 959A, 959B, 959C, and 959D. Pliocene to Pleistocene sediment from Hole 959C was chosen for the purposes of this study. Hole 959C was drilled at 3°37.669′N, 2°44.116′W, in a water depth of 2090 m ( Fig. 1) , using advanced hydraulic piston coring (APC) until refusal at 179.6 meters below seafloor (mbsf).
Core recovery from Hole 959C was complete, with a relatively high sediment accumulation rate. Hole 959C also contains abundant well-preserved calcareous nannofossils; therefore, it is an ideal site for the study of high-resolution calcareous nannofossil biostratigraphy.
MATERIALS AND METHODS
Conventionally, the smear-slide method is used by paleontologists for the biostratigraphy and quantitative study of calcareous nannofossils. However, size fractionation on smear slides has been observed as a result of tooth-pick action on a slide (Wei, 1988) . Beaufort (1991; p. 415) stressed that "a count of relative abundance using smear slides is accurate only for species of similar size unless a large number of view fields are examined." To avoid the size fractionation of calcareous nannofossils during the preparation of smear slides, the settling method developed by Beaufort (1991) and Ehrendorfer (1993) is used.
Neogene zonation of Okada and Bukry (1980) was used for the biostratigraphy (Table 1) . Biostratigraphy was based on analysis of 371 Neogene (Pliocene to Pleistocene) samples from Cores 1H through 8H. Samples were selected at 20-cm sampling intervals. Cores 1H through 8H are composed of nannofossil ooze with foraminifers (Shipboard Scientific Party, 1996) . Only the presence or absence of the biostratigraphic marker species are checked in the 371 samples. Relative abundances of calcareous nannoplankton species per section (1.5-m intervals) among the above mentioned 371 samples are reported based on 500 countings from the settled slide (Table  2) . The light microscope with a magnification 1000× was used for this study. Species that do not occur within 500 countings are designed with a "R" in the species percentage chart ( Table 2) .
The sedimentation rate curve is drawn based on the known age of calcareous nannofossil marker species.
RESULTS AND DISCUSSION

Biostratigraphy
The results of biostratigraphy analysis of each sample are shown in Figure 2 and Tables 2 and 3 Pliocene to Pleistocene are identified in Hole 959C (Fig. 2, (Manivit, 1989) . However, this hole contains relatively abundant and well-preserved P. lacunosa, and the LO datum of P. lacunosa is clearly distinguished.
The interval from Sample 159-959C-3H-1, 100.0−102.5 cm, to 3H-3, 0.0−2.5 cm (12.81−14.81 mbsf; 13 samples), is assigned to Subzones CN13a and CN13b. These 13 samples do not contain any G. caribbeanica or G. oceanica. G. aperta is abundant in the above 13 samples. These 13 samples also do not contain D. brouweri. Therefore, these samples are assigned to Subzone CN13a. However, the samples below Sample 159-959C-3H-3, 0.0−2.5 cm (14.81 mbsf), contain G. caribbeanica, suggesting Subzone CN13b. Therefore, we assigned these 13 samples to Subzones CN13a−b. Young et al. (1994) mentioned that some ambiguity exists for the CN14a/ CN13b boundary. Several samples from this interval contain Scapolithus fossilis, suggesting good preservation. Sample 159-959C-3H-2, 80.0−82.5 cm (14.11 mbsf), contains a trace amount of reworked Fasciculithus tympaniformis (late Paleocene).
The G. caribbeanica Subzone (CN13b) is identified by the FO of G. caribbeanica to the FO of G. oceanica. Samples between 159-959C-3H-3, 20.0−22.5 cm, and 3H-6, 140.0−142.5 cm (15.01−20.71 mbsf), are assigned to this zone. Well-preserved bridges of G. caribbeanica and S. fossilis indicate good preservation of calcareous nannofossils from this zone. Florisphaera profunda and Gephyrocapsa spp. are the most abundant species (Table 2) .
The E. annula Subzone (CN13a) Table 2 ). The relative abundance of Gephyrocapsa spp. starts to decrease from this zone ( Table 2) -8H-1, 120.0−122.5 cm, to 8H-7, 20.0−22.5 cm (60.51−68.51 mbsf) , are assigned to the lower part of Zone CN11. Florisphaera profunda, R. minutula, R. minuta, and small Reticulofenestra are the most abundant species. All samples show good preservation.
A. delicatus Subzone (CN10d) is defined by the FO of D. asymmetricus to the 60 .0−62.5 cm; 68.71− 68.8 mbsf) contain extremely rare specimens of A. primus and A. tricorniculatus and are assigned to Subzone CN10d.
Sedimentation Rate
A sedimentation rate curve is drawn based on the first appearance datum (FAD) and the last appearance datum (LAD) of marker species (Table 4) . The age assignment of the marker species is based on Berggren et al. (1985 Berggren et al. ( , 1995 . The sedimentation rate varies in each nannofossil datum (0.4−13.5 cm/k.y.; see Fig. 3 ). Subzone CN13b (lower lower Pleistocene; 15.01−20.71 mbsf), which has a duration of 0.7 m.y. (Okada and Bukry, 1980) , shows the highest sedimentation rate (13.5 cm/k.y.). The lower part of Subzone CN12a; (lower upper Pliocene; 46.31−48.81 mbsf) exhibits the lowest sedimentation rate (0.4 cm/k.y.). Overall, the Neogene sediments (interval from Core 159-959C-1H through 8H) show a very low sedimentation rate (1.5 cm/k.y.).
SUMMARY AND CONCLUSIONS
Six calcareous nannofossil zones (Zones CN10−CN15) were identified in Cores 159-959C-1H through 8H. Each zone contains well-preserved calcareous nannofossils, and marker species are relatively abundant. Florisphaera profunda is the most abundant species throughout all the samples investigated. The sedimentation rate varies from 0.4 cm/k.y. to 13.5 cm/k.y. This strong variation may indicate the existence of a disconformity. The average sedimentation rate for the late Neogene (Pliocene to Pleistocene) is 1.5 cm/k.y.
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